Objectives: The incidence of eosinophilic esophagitis is unknown in our area. The aim of our study was to determine the incidence of eosinophilic esophagitis and its possible association with the most frequent absolute annual pollen counts. Methods: A descriptive retrospective multicenter observational study was designed to calculate the incidence of eosinophilic esophagitis in children aged under 15 years in the southwest region of Madrid, Spain in 2002-2013 (data were provided by the Statistics Institute of Madrid). We collected data on age, sex, clinical presentation, and date of endoscopic diagnosis. Relative risk (RR) was estimated (Stata v.11) using negative binomial regression models to assess the association between incidence and pollen counts (provided by Subiza Clinic). Results: The study population comprised 254 patients (192 male [75.6%], aged 0.5-14.99 years). The clinical presentation was esophageal impaction in 23.6%, dysphagia in 22%, gastroesophageal reflux-like symptoms in 44.9%, and other findings in 9.4%. The annual incidence from 2002 to 2013 per 100 000 children aged <15 years per year was, respectively, 0.81, 1.5, 0.37, 3.17, 3. 07, 4.36, 6.87, 7.19, 8.38, 9.05, 9.14, and 9.68. The incidence of eosinophilic esophagitis increased by an average of 19% annually (RR, 1.19; 95%CI, 1.14-1.25; P<.001). In the overall analysis, the relationship between incidence and absolute annual and monthly counts during the pollen seasons of the respective pollen types was analyzed only for Platanus species, which had an RR >1 (1.17 and 1.06, respectively) (P<.05). Conclusion: The incidence of diagnosis of pediatric eosinophilic esophagitis increased by an average of 19% annually. No significant association was found between incidence and pollen counts, except for a weak association with Platanus species.
Introduction
Eosinophilic esophagitis (EoE) is a chronic local immunemediated inflammatory process characterized clinically by symptoms suggestive of esophageal dysfunction and histologically by eosinophilic infiltration of the esophageal epithelium (>15 eosinophils per high-power field). The definition of EoE excludes other causes of esophageal eosinophilia, whether local or systemic [1] . In young children, typical symptoms are similar to those of gastroesophageal reflux disease (GERD), and, in older children, dysphagia and food impaction [2] . Treatment includes dietary restriction for certain foods, exclusively proton pump inhibitor (PPI) treatment, topical corticosteroids, and other treatments [3, 4] .
EoE is increasingly diagnosed in our setting [5] . In addition, the existence of a real increase in incidence, as reported in published epidemiological studies, is clear in other areas [6] .
The incidence of EoE has been reported to be seasonal, although this has not been confirmed. Based on this factor and the pathogenic role attributed to food allergens, circulating aeroallergens may act as determinants of incidence and exacerbations through cross-reactivity [7, 8] . However, this hypothesis remains controversial.
The objective of our study was to describe the incidence of EoE diagnosed in children under 15 years of age in the southwest of the region of Madrid, Spain between 2002 and 2013. The secondary objectives were to describe the clinical presentation pattern and to assess the relationship between the number of cases and the average level of circulating aeroallergens, both annually and in periods of peak pollen count.
Patients and Methods
We collected a retrospective sample of all patients under the age of 15 and newly diagnosed with EoE between 2002 and 2013 in 11 public hospitals in the southwest of the autonomous community of Madrid through review of electronic medical records. Cases were defined as patients with symptoms of esophageal dysfunction associated with the presence of esophageal eosinophilic infiltration ≥15 eosinophils per highpower field [1] , including patients who responded to PPIs. Patients with other causes of EoE were excluded, as were those not belonging to the referral area or diagnosed with EoE before 2002. The variables collected from each patient were sex, month of endoscopic diagnosis, age, and diagnostic symptoms (esophageal impaction, dysphagia, gastroesophageal refluxlike symptoms, and other). The study was approved by the local ethics committee.
In order to assess clinical manifestations related to age of presentation, the total sample was divided into 2 groups consisting of patients aged <8 years and patients aged ≥8 years. In order to estimate the annual incidence, we used the referral population under 15 years of age for each hospital per year, as provided by the Statistics Institute of the region of Madrid (available at: http://www.madrid.org/iestadis/) (Table) . This estimation was performed in the same way for each age group, taking the respective denominator in each case. The existence of statistically significant differences between the annual incidence by age group (patients <8 years and patients ≥8 years) was analyzed using the Mantel-Haenszel test.
A negative binomial regression model was used to estimate the possible association (relative risk [RR]) between EoE diagnosed in the pediatric population and the pollen counts. 
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Results
The study population comprised 254 patients (192 males [75.6%]). Mean (SD) age was 9.24 (3.43) years (median [IQR], 9.67 [0.5-14.99]); mode, 6.6 years). Eighty-four patients were under 8 years, and 170 were 8 years to 15 years old. The clinical presentation was as follows: esophageal impaction, 23.6% (n=60); dysphagia, 22% (n=56); gastroesophageal reflux-like symptoms, 44.9% (n=114); casual findings, 5.1% (n=13); and other findings (evaluated owing to low weight, diarrhea, Helicobacter pylori infection), 4.3% (n=11). Clinical presentation according to age group (<8 years and ≥8 years) is presented in Figure 1 . Statistically significant differences were found between the groups (P<.05).
The overall mean incidence of EoE was 6.04/100 000 children <15 years of age per year. Incidence was 3.50 in patients aged <8 years and 9.41 in those aged 8 years to 15 years. This difference was statistically significant (RR, 2.68; 95%CI, 2.09-3.45; P<.001).
The annual incidence from 2002 to 2013 was, respectively, 0.39, 1.5, 0.37, 3.17, 3.07, 4.36, 6.87, 7. 19, 8.38, 9.05, 9.14, and 9 .68 cases/100 000 habitants aged <15 years/year. This upward trend is presented in overall terms and by age groups in Figure 2 . It was estimated that, from 2002 to 2013, the incidence of EoE increased by an average of 19% annually (RR, 1.19; 95%CI, 1.14-1.25; P<.001).
The overall analysis of the relationship between the incidence and the absolute pollen counts, both annually and monthly during the peak pollen count period (pollen season), only revealed a statistically significant association (P<.05) with Platanus species, both annually and in the pollen season. However, the strength of this association was weak (RR, 1.06 and 1.10, respectively). According to this model, a 6% and 10% increase in the risk of developing EoE is expected for every 1000-unit increase in Platanus pollen counts annually and monthly during the pollen season, respectively. There was no association with other pollen counts (P>.05).
The average annual absolute pollen counts of the main taxons in Madrid (Olea species, Platanus species, Poaceae, Artemisia species, Urticaceae, Cupressaceae, and Quercus species) were provided by the Subiza Clinic (available at: https://www.clinicasubiza.com). The analysis included counts of Alternaria alternata fungus, as this is the main allergic outdoor fungus and is present throughout the year (Table) .
The diagnostic period was represented as an indicator variable in groups of 1 year. From these data, the RR of being diagnosed with EoE was estimated based on the pollen levels using negative binomial regression models [9] .
The same calculation with the absolute maximum pollen counts in each pollination period (obtained from Public Health Technical Paper No. 70: "Atmospheric Pollen in Madrid", which is available for consultation at https://www.madrid.org/ polen), taking into account the incidence of cases in each period included. All calculations were performed using the statistical program Stata v.11. This study follows the principles for observational studies outlined in the Declaration of Helsinki. >8 years [10] . Statistically significant differences were found for annual incidence according to age group. The incidence in the younger group may actually be lower or underestimated because of unspecified symptoms. The time of onset of the histological abnormality is unknown, as is that of symptoms. The relationship between EoE and aeroallergens is controversial. A recent systematic review found no significant variations in the seasonal distribution of the incidence of the disease [18] . However, seasonality and pollination are not a purely temporally static concept, but are conditioned by climatic changes (eg, rain patterns) or type of vegetation, which are variable. Thus, studies such as that of Moawad et al [7] and Fahey et al [8] show that there may be a correlation between the incidence of EoE and some aeroallergens, although to date it has been impossible to distinguish which ones may be responsible. A recent systematic review recognizes that seasonal, geographical, and climate-based differences in disease prevalence could be due to multiple environmental exposures, although the exact mediators of this process remain elusive [19] .
In our study, we found no statistically significant association with any pollen type except for Platanus species, both annually and monthly during the peak period, although the strength of the association was weak. According to this model, we could assume that for every 1000-unit increase in this particle, a 10% increase in the risk of EoE is expected in persons aged <15 years. A study of the period 1979-1993 in Madrid found Platanus species to be the second most frequent pollen in this area [20] . The high degree of awareness of this pollen means that it is a major cause of hay fever in the Madrid area [21] . The theory of cross-reactivity between aeroallergens and food allergens [22, 23] might explain its relationship with EoE. Thus, massive inhalation in high amounts would exceed mucociliary clearance and enable pollen to reach the esophagus. In a situation of increased mucosal permeability, the immunological relationship in deeper layers and the recruitment of eosinophils could be triggered [24] . The degree of contamination and suspended particles in inhaled air could act as a booster [25, 26] .
The limitations of our study are partly a reflection of its retrospective nature. Incidence is probably underestimated because we excluded patients who were not included in the retrospective review and others from the catchment area who were diagnosed in other private or public centers. Therefore, our data reflect a minimal incidence of diagnosis. On the other hand, since we have no data about sensitization to Platanus species and other aeroallergens in these patients, we cannot establish a possible relationship. We did not evaluate the modifying effect of other environmental factors (eg, pollutants) on this association.
Given the retrospective nature of our study, the time of onset of symptoms was not accurately recorded. Onset of symptoms might more accurately express the onset of the disease, thus reducing the time to diagnosis. However, it is known that the disease can be detected as an incidental finding in endoscopies performed for other reasons, that the symptoms may be intermittent, and that inflammation may precede symptoms at onset [27] . Therefore, it is not possible to analyze whether the onset of symptoms is influenced or not by pollen counts.
Discussion
The incidence of pediatric EoE in our area has increased in recent years by an average of 19% annually and in 2013 stood at 9.7/100 000 children/year. These results corroborate published data, although the incidence varies widely according to the geographical area. The systematic review by Soon et al [10] published in 2013 found incidences ranging from 1.6/100 000 persons/year in Denmark to 10/100 000 persons/year in the USA, with an average annual increase of 12%-17% [10] . A recent systematic review of 2016 by Arias et al [6] supports these results, finding a global incidence in children of 5.1/100 000 persons/year (lower than in adults), with a significant increase in diagnosed disease in studies carried out from 2008. Geographical variations similar to those described by Soon [6] . These values come mostly from retrospective studies.
Pediatric EoE series are scarce in Spain. A retrospective series from a hospital in Barcelona published in 2005 presented 11 newly diagnosed patients in the period running from January 1997 to November 2003, although no actual incidence data were reported [5] . Another series was from a prospective observational study that included 17 patients with a diagnosis of EoE (>20 eosinophils per high-power field) in a hospital in Madrid from 2001 to 2009 [11] . Nevertheless, there are no reported data in Spain on incidence in children, and, to our knowledge, ours is the first study to provide data on the incidence of diagnosis of EoE in pediatric patients. We observed a clear increase in incidence during 2008-2009. This could be related to an increase in the number of endoscopies performed in the pediatric population, an active search for cases with greater diagnostic suspicion, and a real increase in the incidence of the disease.
In addition, some studies suggest that oral immunotherapy with food may also contribute to the increasing incidence of EoE, although we found no evidence for this possibility in our series [12] .
Prospective series published in nearby regions include a mixed series of adults and children (age range, 6-63 years; mean age, 33.6 years) from 43 patients between 2006 and 2011 [13] and another pediatric series (<16 years) of 35 patients from January 2011 to December 2015, with a mean age of 9.6 years (4-16 years) [14] . Given that the reference population is not included in any of them, it is impossible to calculate the incidence. On the other hand, our incidence data are similar to those of an adult population reported by Molina et al [15] in Spain during 2007-2016 that also included PPI responder cases [15] .
The prevalence of males and mean age at diagnosis coincide with findings in other publications [10] .
Clinical presentation is similar to that reported elsewhere [16] and, as described above, there is a variation in the clinical presentation according to age group [17] , with more frequent occurrence as atypical gastroesophageal reflux-like symptoms that do not respond to usual treatment in patients aged <8 years and as dysphagia/impaction in patients aged Pollen counts were monitored in the center of Madrid. Although the origin of the data of absolute pollen counts reflects the variations of absolute pollen counts during each year, the pollen count could be different at various points in the same area, as it depends on the local vegetation.
In conclusion, our study is the first of its kind to provide data on the incidence of EoE in a pediatric population residing in an area of Madrid and demonstrates the real increase in this diagnosis over a 12-year period. We observed a weak association between the incidence and annual pollen counts of Platanus species. Well-designed prospective studies are needed to confirm these findings and should account for other factors such as environmental contamination.
